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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

E3 This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supprting such statement 


VI 
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Certain defects in the international application 
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□ 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/DK00/00501 

I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-13 as originally filed 

Claims, No.: 

1 -9 with telefax of 04/01/2002 

Drawings, sheets: 

1/2,2/2 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1 -9 

No: Claims 

Inventive step (IS) Yes: Claims 1-9 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-9 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1 : WO 95 35238 A (SCANVAEGT AS ) 28 December 1995 (1995-12-28) 
D2: GB-A-2 167 21 1 (BRITISH CAST IRON RES ASS) 21 May 1986 (1986-05- 
21) 

D3: US-A-5 501 571 (W VAN DURRETT ET AL) 26 March 1996 (1996-03-26) 
D4: EP-A-0 706 838 (SPELLENC SA ) 1 7 April 1 996 (1 996-04-1 7) 
D5: WO 98 19799 A (NAT RECOVERY TECH INC) 14 May 1998 (1998-05-14) 
D6: PATENT ABSTRACTS OF JAPAN vol. 18, no. 243 (M-1602), 10 May 1994 

(1994-05-10) & JP 60 31667 A (HITACHI LTD), 8 February 1985 (1985-02- 

08) 



2. The invention relates to batching of supplied items in weight-determined groups. 
Closest prior art is formed by D1, which discloses a system for forming weighed 
batches of foodstuff articles. In D1 (see p.8, lines 18-31 and Fig.4) a row of robot 
units 50 is provided, each robot unit being able to select a supplied item and to 
deliver it to one corresponding carrier plate 48. 

The invention according to independent claims 1 and 6 is characterized in that 
robots are used, which are able to deliver a selected item to different depositing 
positions, depending on the weight of the selected item and the weight already 
present in the different positions. With such more movable robots a more 
effective, compact transport system is obtained, compared with D1. 

The other documents D2 - D6 cited in the International Search Report do not 
relate to batching in weight-determined groups. That means, that the robots used 
in D2 - D6 do not select and deposit an item depending on the weight and the 
weight already present in different positions. Consequently a combination of D1 
with one of the documents D2 - D6 would not lead in an evident way to the 
method/system according to the claims 1 and 6. 

In more detail: Document D2 discloses (see column 3, lines 91-100) a system with 
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a robot for picking up articles and to carry the articles away for further treatment, 
according to the class of the article. Document D3 (see abstract) discloses an 
automated palletizing system with a robot for picking up delivered objects and 
placing them on a pallet. No selective gripping and transferring is performed. 
Document D4 uses (see col. 6, line 9 - col. 7, line 28) a robot for selecting and 
transporting items according to their material, however without making batches in 
weight-determined groups. D5 relates to a system for sorting out items my means 
of vision equipment. Weighing means are not involved and the system is not 
related to batching in weight-determined groups. D6 relates to a system for sorting 
of manufactured items in consideration of manufacturing tolerances. 

Therefore the subject-matter of independent claims 1 and 6 meets the re- 
quirements of articles 33 (2) and 33 (3) PCT. 

2. Claims 2-5 and 7-9 are dependent on claims 1 or 6 and as such also meet the 
requirements of the PCT with respect to novelty and inventive step. 

Re Item VII 

Certain defects in the international application 

1 . Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1 - D6 is not mentioned in the description, nor are 
these documents identified therein. 

2. The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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Box No. I TITLE OF INVENTION 

A grader apparatus 



Box No. II APPLICANT 



Name and address: (Family 
designation. The address mu 
address indicated in this Box M 
of reside nee is indicated below.) 



>f residence if ri 



Scanvaegt International A/S 
P.O. Pedersens Vej 18 
DK-8200 Arhus N 
Denmark 



[ | This person is also inventor. 



Telephone No. 



Facsimile No. 



Teleprinter No. 



State (that is. country) of nationality: 
Denmark 



This person is applicant i — i all designated 
for the purposes of: I I States 



State (that is, country) of residence: 
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wte,^ address: r/W/y name fallowed by given name; for a legal entity, full official 
2^cc/^^^ Thecowryofthe 
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NIELSEN, Ulrich Carlin 
Hjarbaeksvej 20 
DK-8680 Ry 
Denmark 



This person is: 

| | applicant only 

j xl applicant and inventor 
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X agent 
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corrtmon representative 
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of earlier application 
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of earlier application 



I I Further priority cl; 
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Where earlier application is: 



national application: 
country 



regional application:* 
regional Office 



international application: 
receiving Office 
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10 September 1999 

10.09.1999 
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purposes of the present international application is the receiving Office) identified above as item(s): PA 1999 0 1 2 o 1 



* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4. 10(b)(ii)). See Supplemental Box. 
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drawings 
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2. □ separate signed power of attorney 
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4. □ statement explaining lack of signature 
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7. Q separate indications concerning deposited microorganism or other biological material 
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Figure of the drawings which 
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the purported international application: 
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until search fee is paid. 



2. Drawings: 
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A grader apparatus 

Den foreliggende opfindelse ang&r veje- og portionerings- 
teknik, med basis i den s&kaldte graderteknik, hvor en raekke 
5 af emner, som skal udportioneres , navnlig naturlige fodevare- 
emner med svingende vaegt , underkastes en indvejning for der- 
efter pk computerstyret made at blive selektivt sammenfort i 
modtagestationer for opbygning af vaegtbestemte portioner i 
disse stationer. Efter kendt praksis sker dette ved en ind- 

10 vejning pa en dynamisk vaegt og en ef terf olgende transport 
langs en udsorteringsbane med selektivt aktiverbare udsty- 
ringsmidler for tilbringning af emnerne til de respektive 
modtagestationer langs denne bane. 

Det er ved opfindelsen indset, at der med meget attrakti- 

15 ve konsekvenser kan benyttes en radikalt aendret teknik til 

losning af bade den pagaeldende opgave og forskellige beslaeg- 
tede opgaver, nemlig ved at udfore ikke blot tilbringningen, 
men fortrinsvis ogsa indvejningen under anvendelse af den ef- 
terhanden ho j t og kommercielt udviklede robotteknik. 

2 0 Isaer ved brug af et visionsudstyr er det en let opgave 

for en robotarm at gribe et tilfort emne i et tilbringnings- 
omracje, f . eks . med en sugekop og at fore emnet til enhver 
modtagestation indenfor robotarmens operationsomride . Dette 
kan gores umiddelbart, hvis emnet allerede er blevet vejet og 

25 positionsbestemt med hensyn til modtagestation, og disse sta- 
tioner behover sa ikke at vaere fysisk beliggende i noget be- 
stemt monster s&som langs med et transportblind, uanset at en 
vis r^kkebeliggenhed kan vaere praktisk af hensyn til udluk- 
ningen og fraforingen af de dannede portioner. 

30 Det er dog et vigtigt aspekt ved opfindelsen, at robotar- 

men i sig selv kan vaere indrettet til ikke alene at gribe, 
men ogsa at vaegtbestemme et tilfort og grebet emne allerede 
under en indledende loftning af emnet fra dets underlag. Det- 
te kan gores pa en direkte made ved at robotarmens gribevaerk- 

35 toj er monteret i forbindelse med en vejecelle og fortrinsvis 
ogsa et accelerometer , sSledes at en vejning kan udfores un- 
der en ujaevn bevaegelse, heist ved en indledende lodret loft- 
ning, saledes at vaegtbestemmelsen og allokeringen af emnet 
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kan vaere udfert nkr emnet er laftet til en hojde, hvorfra der 
indledes en udbringning af emnet i retning mod den udvalgte 
modtagestation, herunder en udsvingning for udferelse af en 
bevaegelse langs med en eller flere f.eks. rundtg&ende raekker 
5 af modtagestationer . Vaegtbestemmelsen kan ogsa ske mere indi- 
rekte, f.eks. ved brug af et visionssystem, som i forbindelse 
med loftningen af emnet nu ogsk far adgang til en detektering 
af emnets underside, hvorved vaegten kan bestemmes med en no j - 
agtighed, som kan vaere tilstraekkelig i mange sammenhaenge . En 

10 indirekte vaegtbestemmelse kan ogsa udfores ved, at robot armen 
pavirkes med et noje kontrolleret loftemoment, som vil mod- 
virkes af emnets inerti, hvorved der ved en momentanalyse af 
l0f tef orlobet kan beregnes et udtryk for emnevaegten. 

Ved anvendelsen af et visionsudstyr til stedbestemmelse 

15 af ankommende emner i forbindelse med den robotbaserede vaegt- 
bestemmelse af de grebne emner fremstar der en markant aen- 
dring af de hidtil gaeldende betingelser for funktionen af 
gradermaskinerne . Denne funktion har hidtil vaeret betinget 
af, at de ankommende emner tilferes enkeltvis til den dyna- 

20 miske vejestation og derefter viderefores enkeltvis, dvs . med 
passende indbyrdes afstand, langs udsorter ingsbanen , hvilket 
herefter ikke vil vaere aktuelt . Visionsudstyret kan overskue 
et forholdsvis langt og bredt tilf orelsesomrade , pa hvilket 
emnerne kan fremkomme b&de ved siden af hverandre og uden no- 

25 gen kritisk adskillelse i hverken bredde- eller laengderetnin- 
gen, idet robotarmen alligevel med stor praecision kan slk ned 
pa ethvert udvalgt emne . Det vil vaere en yderligere mulighed, 
at der ved hjaelp af visionsudstyret kan overskues indtil fle- 
re kandidatemner til et efterlyst emne af en bestemt nojagtig 

3 0 vaegt, f.eks. for afslutning af en portionsopbygning til fast 
vaegt . Hvis visionsudstyret i sig selv ikke er i stand til at 
lave en vaegtbestemmelse med fornoden noj agtighed, sk vil det 
dog kunne "vaegtklassebestemme" emnerne og alts& herved angive 
f.eks. 2-4 emner, der med god sandsynlighed kan vaere sk naer 

3 5 den efterlyste vaegt, at i hvert fald et af emnerne vil kunne 
bruges til formalet. Der kan sk udfores en mere nojagtig 
vaegtbestemmelse ved at den operative robot laver en kontrol- 
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vejning af disse udvalgte emner og derved enten udvaelger den 
bedste kandidat eller undlader at bruge nogen af dem. 

Hertil kommer, at man ved brugen af visionsudstyret yder- 
ligere kan typebestemme emner, der tilferes i blandet type- 
5 formation, f . eks . i form af forskellige stykker af parterede 
kyl linger. Dette vil i visse produktioner vaere et ganske vig- 
tigt kriterium for allokeringen af emnerne. 

Det skal dog understreges , at det ikke vil vaere nogen be- 
tingelse, at der benyttes et visionudstyr , idet det er fundet 

10 muligt at lade en robotgriber hente emner fra et omrade med 
sammenstuvede emner. Eventuelt kan griberen vaere indrettet 
med en sensor til registrering af, at det ikke er lykkedes at 
gribe noget emne, hvorefter den med det samme kan flyttes 
lidt for et nyt forsog. 

15 Ved handtering af emner s&som hele fisk eller kyllingeben 

("drumsticks"), der i hver af modtagestationerne onskes mod- 
taget med s&ledes modsatrettede orient eringer, at de kan sam- 
menlaegges i taet formation, henholdsvis at de i en modtagekas- 
se kan portionsopbygges i flere lag for opnaelse af en nogen- 

2 0 lunde vandret overside af kassef yldningen, vil styreenheden 

let kunne instrueres om at pavirke robotarmens gribevaerkto j 
til, om fornodent, at dreje det grebne emne gennem en sadan 
vinkel, som vil vaere passende for sikring af, at emnet ved 
af levering til modtagestationen vil have en orientering, som 
25 tilgodeser det pagaeldende krav ud fra de inf ormationer , som 
allerede findes i styrecomputeren. 

Herudover vil det ved opfindelsen vaere en mulighed, at 
"systemet", dvs . styringen af robotarmen, er programmeret til 
fra tid til anden og f .eks. isaer efter hver arbejdsdag, at 

3 0 styre robotarmens griber til gribning af en rensedyse eller - 

slange, ved hvis hjaelp apparatet sa derefter kan rense sig 
selv og alle modtagestationerne. Slutteligt kan selve gribe- 
ren renses ved samvirke med en stationaer rensedyse. 

Der er hidtil betragtet en vaegtbestemt udportionering, 
35 men teknikken vil have yderligere muligheder sisom en ren ud- 
sortering af emner efter snart sagt ethvert kriterium, som 
ikke nodvendigvis skal indbefatte et vaegtkriterium, f.eks. 
efter type, farve, form, grad af eventuel misdannelse, etc. 
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Teknikken kan yderligere benyttes til udfordeling af em- 
ner til en gruppe af modtagestationer, hvori de modtagne em- 
ner vejes separat med henblik pk at blive sammenfort i vaegt- 
bestemte portioner pa basis af det sakaldte kombinationsvaegt- 
5 princip. 

Ved udlaegning af emner pa et emballageelement sasom lak- 
seskiver pa en papplade eller ved udlaegning af emner i sorti- 
mentsaesker vil det vaere en mulighed, at der er blevet udlagt 
et emne, som viser sig at kunne erstattes af et bedre egnet 

10 emne, og der vil her vaere den saerlige mulighed, bade at em- 
nerne kan placeres i saerlige menstre, f .eks. ved skaeloplaeg- 
ning eller ved siden af hinanden, og at robotten kan dirige- 
res af styreenheden til at fjerne det "skaeve" emne fra under- 
laget til fordel for en udlaegning af det endnu bedre emne. 

15 Det er naevnt, at der i tilgangsomradet til robotten kan 

forekomme et forholdsvis stort antal af emner, der kan gribes 
selektivt, eventuelt endda af mere end en enkelt robot. Det 
kan forekomme, at der herved kan registreres et underskud af 
emner af en eller flere forskellige kvaliteter, f . eks . type 

20 eller storrelse, som afventes for fremme af en hurtig udpor- 
tionering. Det er her en yderligere mulighed, at der kan ar- 
bejdes med et forankoblet tilgangsomrade, eventuelt endda af 
foroget storrelse, hvor en eller flere robotter pa tilsvaren- 
de made arbejder for selektivt at over fore relevante emner 

25 til det operative tilgangsomrade. 

Hvis den operative robotarm griber et emne, som efter 
vaegtbestemmelsen ikke er velegnet til anbringelse i nogen af 
modtagestationerne , kan den aflevere emnet enten til en re- 
cirkuleringsstation eller blot tilbage til tilgangsomradet, 

3 0 henholdsvis til et saerligt parkeringsomrade for allerede 

vaegtbestemte emner, der sa er klar til selektiv afhentning 
ved forst givne lejlighed under det videre forlob. 

Et sadant "parkeringsomrSde" kan ogsk udnyttes operativt 
ved at en eller et flertal af robotter beskaeftiges med at 

3 5 modtage de tilforte emner og udfore vaegtbestemmelsen af dem 
for derefter at aflevere emnerne i et parkeringsomrade under 
registrering af de respektive positioner og vaegte . Operati- 
onsrobotten vil herefter alene have til opgave at udfordele 
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emnerne til modtagestationerne, dvs . den kan vaere uden veje- 
midler og uden visionsudstyr , og den kan arbejde med for0get 
hastighed i og med at vej ef unktionen bortf alder. I parke- 
ringsomradet kan emnerne placeres taet ved siden af hinanden, 
5 dvs. der kan opereres med et ganske stort antal af kandidater 
til udportionering . 

Det kan vaere ret kraevende at arrangere en relevant veje- 
indretning i forbindelse med en robotarm, nar der skal arbe j - 
des med de onskvaerdige , relativt hurtige operationsf rekven- 

10 ser. Det er allerede naevnt, at vejningerne udmaerket kan ske 
ved en mellemaf levering af emnerne til en statisk vaegt, men 
dette vil uundgaeligt medfore en forlaengelse af cyklustiden, 
da der ved enhver vejning vil forekomme dels en indsving- 
ningsperiode og dels en vejeperiode, og nar ingen af disse 

15 kan integreres med en operativ bevaegelse af emner, sa vil 
begge perioderne, uanset at de kan vaere af kort varighed, 
virke forsinkende pa en hurtigt emnehSndtering. Pa denne bag- 
grund er det et saerligt traek ved opfindelsen, at der ifolge 
denne kan arbejdes med "negatiwe jning" , nemlig ved at nytil- 

2 0 forte emner kan tilve j ebringes successivt til en statisk vaegt 

eller buffervaegt, der registrerer vasgten af det eller de em- 
ner, der er tilbragt til vasgten, idet vaegtbestemmelsen af et 
emne, som sa gribes og f j ernes af robotarmen, derved kan re- 
gistreres ved den tilhorende detekterede vaegtf ormindskelse pa 

25 vaegt en. Det naevnte indsvingnings- og vejeforl0b kan herved 
vaere overs t&et allerede inden det relevante emne gribes og 
f j ernes, og selvom der sa ef terf olgende ma accepteres en for- 
nyet indsvingnings- og ve j ningsperiode for bestemmelse af 
vasgten af det forsvundne emne, sa kan dette dog ske under 

30 selve init ialbevasgelsen af det grebne emne og alts& alligevel 
integreret med denne bevaegelse uden forsinkelse af denne. 

Det er i det foregaende antydet, at 11 robotarmen" bevaeger 
sig i en omdrejende bevaegelse, uanset om robotten i evrigt 
eller tillige bevaeger sig i diverse vandrette retninger, og 

3 5 det skal her blot understreges , at opfindelsen ikke vil vaere 

tilsvarende begraenset, da robotarmen med dens tilherende gri- 
beorgan ligesa godt kan deplaceres som en fast arm pa en ro- 
botstruktur, der som en integreret helhed bevaeges pa styret, 
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koordinatrelateret made i et laengde/bredde-kontrolleret f<z>- 
ringssystem. 

I det folgende vil opfindelsen blive nasrmere beskrevet 
netop med basis i et sadant koordinatrelateret system, uden 
5 at dette skal udelukke et drejende system, og i ovrigt med 
henvisning til tegningen, pa hvilken 

fig. 1 er et skematisk perspektivbillede af et udsorte- 
rings- eller -port ioneringsapparat ifolge opfindelsen, 

fig. 2 et skematisk ovenbillede af et modificeret anlaeg 
10 ifolge opfindelsen, 

fig. 3 et perspektivbillede af en modtagestation deri, 
fig. 4 et ovenbillede af et andet modificeret anlaeg, og 
fig. 5 et skematisk perspektivbillede af et tredje modi- 
ficeret anlaeg . 

15 

I fig. 1 er vist en tilbringningstransportor 2, som til- 
bringer relevante emner 4 til en vejeplade 6 horende til en 
ve jest at ion, som er repraesenteret ved en underliggende veje- 
celle 8, og som er forbundet med en registrerings- og en sty- 
2 0 recomputer 10. Transportbanen 2 fortsaetter derefter i en dop- 
pelraekke af modtagebeholdere eller -stationer 12, som er vist 
anbragt i direkte forlaengelse af transportoren 2, men som li- 
gesa godt kunne indtage enhver anden retning, f . eks . vinkel- 
ret derpa. 

2 5 Oven over vejepladen 6 er arrangeret et koordinatstyret 

f oringssystem 14 for en emnegriberenhed 16 best&ende af en 
basisdel 18, som ved egnede drivmidler er tvaerf orskydelig som 
en slaede pk en i strukturen 14 laengdef orskydelig tvaerstang 
20, og som desuden har en nedragende arm 22 med et nedre gri- 
30 beorgan 24, som kan ned- og opfores og aktiveres til grib- 
ning/slipning af emner 4. 

Gribeorganet 24 kunne ligesa godt vaere anbragt pa en 
svingarm i et polaert dirigeret foringssystem, hvorved raekken 
af modtagestationer 12 naturligt kunne forlobe med en udprae- 

3 5 get krumning . 

Nar et emne 4 er blevet af leveret til vejepladen 6 kan 
det hurtigt derefter blive grebet af gribeorganet 24 og der- 
efter blive viderefort for afgivelse til enhver af modtage- 
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stationerne 12, baseret pa de allokeringsbeslutninger , som 
jfr. konventionel graderteknik traeffes af styrecomputeren 10. 

Allerede herved vil vaere overkommet en del af de fremfo- 
ringsproblemer, som optraeder ved den kendte graderteknik, 
5 nemlig specielt med hensyn til klabende eller let rullelige 
emner, som kan v$re vanskelige at udfordele nar dette skal 
ske ved sidevaerts udstyring fra en fremforende transporter. 
Eventuelt kan vejepladen 6 eller et forudgaende afsnit af f0- 
detransportoren 2 vaere forsynet med en fremefter tilspidsen- 

10 de, opstaende V-formet ribbestruktur 22, som vil fastlaegge en 
veldefineret af leveringsposition for emnerne 4, saledes at 
emnerne med god sikkerhed kan gribes og viderefores af gribe- 
ren 24. Ved afleveringen af emnerne til modtagestat ionerne 12 
vil der ikke optraede nogen vaesentlig usikkerhed i og med at 

15 det her blot drejer sig om en nogenlunde nojagtig frigivelse 
af de grebne emner 4 fra det overliggende gribeorgan 24. 

Det vil dog i forbindelse med opfindelsen vaere en fordel- 
agtig mulighed, at der benyttes et detektorsystem sasom et 
visionkamera, der kan detektere enhver ikke-central beliggen- 

2 0 hed af emner 4 pa tilf erselsbandet 2 og saledes ogsa vaere be- 

stemmende for, at relevante emner skal gribes i mere eller 
mindre sidef orskudte stillinger af gribeorganet . 

En yderligere mulighed vil vaere, at vejepladen 6 benyttes 
som en slags buffer, der udmaerket kan modtage i hvert fald 
25 nogle emner hurtigt efter hinanden eller endog samtidigt, 

idet en effektiv vejning sk kan udferes som en "negatiwej - 
ning" ved registrering af den vaegtf ormindskelse , som en grib- 
ning og afloftning af et givet emne giver anledning til. 

Hertil kommer sa den omtalte mulighed for at erstatte el- 

3 0 ler supplere den faste vaegt med en ve j eindretning integreret 

i robottens gribersystem, henholdsvis ved en vaegtbestemmelse 
udfort pa basis af en visionregistrering af emnerne eller en- 
hver anden metode til vaegtbestemmelse af emnerne. 

Fig. 2 viser et modificeret system, hvor en enkelt, po- 
35 laert dirigeret robotarm 26 er drejelig om en lodret akseltap 
28 placeret oven over afgangsenden af fedebandet 2. Armen 26 
er laengdef orskydelig pa knaekbar eller teleskopf orskydelig mh- 
de, saledes at et ydre gribeorgan 3 0 pa denne arm kan bevaeges 
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mellem mange forskellige positioner. Efter vejepladen 6 er 
der arrangeret et af laeggeromr&de 32, som fra gribeorganet 30 
kan tilfores emner 4 i diverse positioner, saledes at styre- 
computeren 10 vil rumme information om placering og vaegt af 
5 de enkelte emner. Efter omr&det 32 felger et omrade 34, som 
rummer et antal modtagestationer 12, og i tilknytning til om- 
raderne 3 2 og 34 er anbragt et par robotter 3 6 og 38, der kan 
vaere af samme type som robotten 28,26, dvs . have robotarme, 
som selektivt kan overfore emner 4 fra af laeggeromradet 32 til 

10 modtageomradet 34, f . eks . for vaegtbestemt portionsopbygning i 
stationerne 12 efter akkumuleringsprincippet . I pg med at der 
kan arbejdes med ganske mange emnepositioner i omradet 32 kan 
det ogsli vaere relevant at benytte kombinationsvaegtmetoden, 
dvs. hvor computeren beregner, hvilke enkeltemner fra omradet 

15 32 der kan sammenferes i en og samme station 12 for opfyldel- 
se af fastsatte betingelser for totalvasgt og evt . emneantal . 

I fig. 2 er vist tre robotter, men dette er naturligvis 
kun et eksempel for forogelse af arbejdskapaciteten i forhold 
til den mulige anvendelse af kun en enkelt robot. Netop ved 

2 0 anvendelse af robotter vil i ovrigt omraderne 32 og 34 kunne 

udlaegges med vilkarlig eller specialoptimeret grundform og 
placering . 

Fig. 3 illustrerer en speciel mulighed, som optraeder net- 
op ved robotanvendelse . I en modtagestation 12 er placeret en 

25 bakkeemballage 40 for modtagelse af emner i seks forskellige 
bakkeafsnit markeret med punkterede linier. Robotten kan med 
god nojagtighed styres til nedbringning af de til bakken al- 
lokerede emner 4 i disse forskellige afsnit uden at bakken i 
sig selv behover at flyttes. Dette vil vaere et resultat af 

30 allerede kendt robotteknologi , men det for opfindelsen saereg- 
ne er, at det for styrecomputeren sa ogs& vil vaere muligt at 
"fortryde" en given allokering, hvis der ef terf elgende kon- 
stateres en bedre anvendelighed af et tilbragt emne i en an- 
den modtagestation eller en bedre anvendelighed af et nyind- 

3 5 vejet emne i samme station. Robotten kan nemlig sk dirigeres 

til at opsamle et udvalgt emne fra de allerede i bakken 40 
aflejrede emner for t ilbagef orelse af det grebne emne fra 
bakken med henblik p& en overforsel af emnet enten direkte 
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til en anden modtagestation 12 eller til et af laegningsomr&de 
32 for disponible, allerede vaegtbestemte emner. 

Samme princip kan udnyttes ogsci hvor der i modtagestat io- 
nerne ikke fdrekommer emballagebakker 40, men blot en afsaet- 
5 ningsplade 42, som virtuelt er opdelt i forskellige modtage- 
af snit . Robotudrustningen kan aflevere emner 4 til ethvert af 
disse afsnit, men altsa ogsa udskifte emner deri, og efter en 
opnaet ideel portionsvaegt kan sa alle emnerne i den pagaelden- 
de station 12 bringes til samlet afgivelse, f . eks . ved at et 
10 punkteret vist skrabeorgan 44 bringes til at bestryge pladen 
42 for tilskubning af alle emnerne til et af leveringsnedlob 
46 . 

Fig. 4 illustrerer den mulighed, at de pa bandet 2 til- 
forte emner 4 efter vaert- eller artsbestemmelse f . eks . ved 

15 brug af et visionudstyr kan uddirigeres til forskellige 

transportbaner 4 8 for videre udseparering efter hensigtsmaes- 
sige kriterier, helt uden brug af saerlige, direkte forings- 
midler mellem af leveringsstationen 6 og f eringsbanerne 48, 
uanset hvorledes disse foringsbaner i evrigt udnyttes. 

20 I denne sammenhaeng vil et apparat if0lge opfindelsen vaere 

velegnet til at udfore en ren sorteringsf unktion baseret pa 
en vaegt- eller artsbestemmelse af de tilforte emner. 

Det er i fig. 5 vist, at et fedeb&nd 2 kan aflevere emner 
i en stops tat ion 50, hvor emnerne ligefrem kan stuves sammen. 

25 Ud for denne station findes et modtageomrade , hvori der er 
anbragt to raekker af modtageskale 52, hver raekke arrangeret 
pa et baerestativ 54 understottet pk respektive vejeceller 56. 
skalene har oplukkelig bund, eksempelvis udfort som angivet i 
WO 96/12664, og nede under sk&lraekkerne er arrangeret frafo- 

30 rende transportband 58. 

Oven over det samlede omrade er anbragt et robotstativ 60 
med en ikke vist 11 XYZ" -robot . Det er fundet realistisk at la- 
de robotten dykke ned i en raekke forskellige positioner i 
stopstationen 50 for afhentning af emner, hvorved gribepro- 

3 5 cent en vil vaere saerdeles h0j i og med at emnerne netop er og 
forbliver taet sammenliggende . Robotten kan sk udstyre succes- 
sivt grebne emner til enhver af skalene 52, og for hvert af- 
givet emne kan sa den tilherende vaegtbestemmelse udfores via 
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vejecellerne 56. For minimering af cyklustiden kan der styres 
pa den m&de, at griberen efter hver udbringning, f .eks. som 
antydet ved en punkteret linie 62, medens den derefter styres 
tilbage uden sidebevaegelse som markeret med en stiplet linie 
5 64 . 

Dette anlaeg vil vaere velegnet til udvejning efter kombi- 
nat ionsvasgtprincippet , idet styreenheden hele tiden vil soge 
efter et antal emnepositioner , hvis emner tilsammen giver en 
brugbar portionsvaegt , idet de pagaeldende skale sa kan opluk- 

10 kes samtidigt og portionsemnerne udferes pa bandene 58, even* 
tuelt blot pa et enkelt band. Robotten har sa blot til opgave 
hele tiden at S0rge for nyudbringning af emner til de tomte 
og genlukkede skale. Dette vil ikke ske med noget fast ud- 
bringningsmonster, og netop derfor vil den nasvnte direkte 

15 tilbagestyring langs linien 64 resultere i, at der tages em- 
ner op fra hele bredden af stopstat ionen 50. 

Ved anvendelse af flere robotter skal det blot sikres, at 
der pr. skalraekke kun tilbringes emner successivt til en en- 
kelt skal pr. raekke, da der ellers ikke kan ske en veldefine- 

2 0 ret vaegt/position-registrering . 0nskes en s&dan begraensning 
undgaet ma hver af skalene udstyres med vejemidler. 

Det skal bemasrkes, at den omhandlede robotf unktion skal 
forstaes i ret bred forstand, nemlig grundlaeggende som en 
overl0f tningsf unktion med en vis selekter ingsmulighed ved 
mindst det ene af de omrader, der optrasder som henholdsvis 
donor og recipient. Sctledes kunne der ved udf0relsen if0lge 
fig. 5 arbejdes med en fast af lever ingsposition , nemlig hvis 
sk&lene 52 arrangeres p& styret, vandret forskydelig m&de for 
successiv tilbringning af emner til de t0mte skileeller til- 
svarende modtageorganer . 
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PATENTKRAV: 



10 



15 



20 



25 



30 



1. Fremgangsm&de ved udseparering af tilbragte emner for 
udsortering eller sammenbringning af disse efter udvalgte 
kriterier sasom arten eller vaegten af emnerne, hvorved der 
udfores en arts- eller vaegtbestemmelse af de ankommende emner 
og derefter udvirkes en selektiv sammenbringning af emnerne i 
arts- eller vaegtbestemte grupper under anvendelse af en 
transportudrustning hvis tilhorende styreenhed forestar allo- 
keringen af de enkelte emner til respektive modtagesteder for 
emner til de forskellige grupper savel som den tilhorende se- 
lektive styring af transportudrustningen, kendeteg- 

n e t ved at der som i det mindste en del af transportud- 
rustningen benyttes en bevaegeindretning af robottypen, dvs . 
med et gribeorgan til friloftning af emner fra en tilforsel- 
sposition og et styrbart bevaegesystem for over fearing af et 
grebet emne direkte og selektivt til en udvalgt af saetningspo- 
sition . 

2. Fremgangsmade ifolge krav 1, ved hvilken der til vaegt- 
eller vaegtgruppebestemmelse af emnerne anvendes en med gribe- 
organet integreret ve j eindretning for vejning af de grebne og 
friloftede emner. 

3. Fremgangsm&de ifolge krav 1, ved hvilken der til vaegt- 
bestemmelse af emnerne udfores en "negatiwejning" af disse, 
nemlig ved at emnerne tilfores til en statisk vaegt i naevnte 
tilf orselsposition og at emnevaegten registreres som en vaegt- 
f ormindskelse, som finder sted ved f jernelsen af den enkelte 



4. Fremgangsmade ifolge krav 1, ved hvilken der til 
arts-, vaegt- og/eller positionsbestemmelse af emnerne benyt- 
tes en visionsudrustning . 

5. Fremgangsmade ifelge krav 1, ved hvilken robotudrust- 
ningen p&virkes til periodisk eller efter behov alternativt 
at gennemfore en rensningsprocedure i dens virkeomrade, nem- 
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lig ved gribning af en tilf orselsslange for vand eller et an- 
det rensemedium for pastr&ling deraf pk relevante installati- 
oner i omradet . 

5 6. Apparat til udavelse af f remgangsm&den if0lge krav 1, 

kendetegnet ved at dets transportudrustning i det 
mindste delvis udgores af en bevaegeindretning af den angivne 
robottype . 

10 7. Apparat ifolge krav $, ved hvilket der i robottens em- 

negribesystem er indskudt en ve j eindretning til vaegtbestem- 
melse af de grebne og frileftede emner. 

8. Apparat ifolge krav 6, ved hvilket der i en tilfor- 
15 selsposition for emnerne forekommer en statisk vaegt til suc- 

cessiv modtagelse af et eller flere emner til akkumulerende 
indvejning af emnerne, saledes at en operativ vaegtbestemmelse 
af et grebet og friloftet emner kan udfores ved bestemmelse 
af den derved fjernede vaegt. 

20 

9. Apparat ifelge krav <£, ved hvilket der i et tilgangs- 
omrade for emnerne er anbragt et visionsudstyr til arts-, 
vasgt- og/eller positionsbest emme 1 s e af emnerne. 

25 10. Apparat ifolge krav 6, ved hvilket der i forbindelse 

med et tilf orselsomride for emner forekommer en stopstation 
for opbygning af en emnesammenstuvning, og at robotudrustnin- 
gen er indrettet til at opsamle emner derfra ved griberakti- 
vering i skiftende positioner. 
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SAMMENDRAG: 



I udportioneringsanlaeg er det aktuelt at arts- eller 
vaegtbestemme successivt tilf0rte emner og derefter bevaege em- 
5 nerne til selektiv af levering i udvalgte modtagestationer . 

Ved opfindelsen g0res brug af robotteknik til fremkaldelse af 
de relevante flytninger af emnerne, hvilket byder pa en raekke 
fordelagtige muligheder. 
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A grad er apparatus 

"The present invention concerns a weighing and portioning 
technique based on the so-called grader technique, where a 
number of items which are to be portioned out, namely natural 
5 foodstuff items with varying weight, are subjected to a 

weighing-in and are thereafter selectively fed together in a 
computer-controlled manner to receiving stations for the 
building-up of weight-determined portions in these stations. 
In accordance with the known practice, this is effected by a 

10 weighing-in on dynamic scales and a subsequent transport 

along a sorting-out track with control means which can be ac- 
tivated in a selective manner for the delivery of the items 
to the respective receiver stations along this track. 

With the invention it has been realised that use can be 

15 made, with very attractive consequences, of a radically 

changed technique for carrying out both the relevant task and 
various related operations, namely by not only effecting the 
delivery, but preferably also the weighing-in while making 
use of the gradually highly- and commercially-developed robot 

20 technique. 

Especially with the use of vision equipment, it is an 
easy task for a robot arm to grip a conveyed item in a deliv- 
ery area, e.g. with a suction cup, and feed the item to any 
receiving station within the operational range of the robot 

25 arm. This can be effected immediately if the item has already 
been weighed and its position determined with regard to the 
receiving station, and thus these stations do not have to be 
physically disposed in any certain pattern such as along a 
conveyor belt, regardless of whether a certain row disposi- 

30 tion can be practical out of regard for the guiding-out and 
feeding away of the formed portions. 

However, it is an important aspect of the invention that 
the robot arm in itself can be arranged not only to grip the 
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items, but also to determine the weight of a supplied item 
already during an initial lifting of the item from its under 
layer. This can be effected in a direct manner by mounting 
the gripping tool on the robot arm in connection with, a 
5 weighing cell and preferably also an accelerometer, so that a 
weighing can be effected during an uneven movement, prefera- 
bly by an initial vertical lifting, so that the weight deter- 
mination and allocation of* the item can be carried out when 
the item is lifted to a height from which there is initiated 

10 a bringing-out of the item in a direction towards the se- 
lected receiving station, including a swinging-out for the 
execution of a movement along one or more e.g. circular rows 
of receiving stations* The weight determination can also be 
effected in a less direct manner, e.g. by use of a vision 

15 system which, in connection with the lifting of the item, is 
now also given access for a detection of the underside of the 
item, whereby the weight can be determined with an accuracy 
which can be sufficient in many connections. An indirect 
weight determination can also be effected by the robot arm 

20 being influenced with a carefully controlled lifting moment, 
which will be opposed by the inertia of the item, whereby 
with a moment analysis of the lifting sequence an -expression 
for the item weight can be calculated. 

With the use of vision equipment for place determination 

25 of arriving items in connection with the robot-based weight 
determination of the gripped items, there arises a distinct 
.. changing of the conditions which have hitherto been valid for 
the function of the grading, machines . This function has hith- 
erto been conditional on the arriving items being fed indi- 

30 vidually to the dynamic weighing station, and thereafter con- 
veyed individually, i.e. with suitable distance between them, 
along the sorting-out track, which hereafter will not apply. 
The vision equipment can monitor a relatively long and broad 
supply area at which the items can arrive both at the side of 
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each other and without any critical separation, neither in 
breadth nor lengthways direction, in that the robot arm can 
nevertheless drop down with great precision' on any selected 
item. It will be a further possibility that the vision eqyip— 
5 ment can monitor up to several candidate items in seeking for 
an item of a certain precise weight, e.g. for the conclusion 
of a building-up of a portion to a fixed weight. If the vi- 
sion equipment in itself is not able to effect a weight de- : 
termination with the necessary accuracy, it will still, how- 

10 ever, be able to weigh the items in a "weight-class- 
determined" manner, and thus hereby disclose e.g. 2-4 items 
which, with good probability, can be so close to the sought- 
after weight that one of the items will in any case be able 
to be used for the purpose. There can thus be effected a. more 

15 accurate weight determination by the operative robot carrying 
out a control-weighing of these selected items, and hereby 
either select the best candidate or omit to use any of them. 

To this can be added that by use of the vision equipment, 
there can also be effected a type determination of items 

20 which are supplied in mixed type formation, e.g. in the form 
of different pieces of parted chickens. In certain produc- 
tions this will be a quite important criterion for the allo- 
cation of the items. 

It must be emphasised, however, that it will not be any 

25 precondition that use be made of vision equipment, in that it 
has been found poasible to let a robot gripping element fetch 
items from an area with closely-grouped items. The gripping 
element can possibly be arranged with a sensor for registra- 
tion* of a failure to grip any item, after which it can be im- 

30 mediately moved slightly for a new attempt. 

In the handling of items such as whole fish or chicken 
legs ("drumsticks"), which are desired to be received at each 
of the receiving stations in oppositely-directed orientations 
so that they can be placed together in close formation, or 
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that they can be built up in a receiving box in portions in 
several layers for achieving a more-or-iess horizontal upoer 
layer in the box filling, the control unit will easily be 
able to be instructed whether the robot arm' s gripping tool 
5 is. to be influenced, if necessary, to turn the gripped item 
through such an angle that will be suitable : f or ensuring that 
the item, upon delivery to the receiving station, will have 
an orientation which accommodates the relevant requirement on 
the basis of the information which already exists in the con- 

10 trol computer. 

Furthermore, with the invention it will be a possibility 
that "the system", i.e. the controlling of the robot arm, is 
programmed so that from time to time, and e.g. especially af- 
ter each working day, the robot arm' s gripping tool is con- 

15 trolled for gripping a cleaning nozzle or hose, by means of 
which the apparatus can thereafter clean itself and all the 
receiving stations. Finally, the gripping tool itself can be 
cleaned by co-operation with a stationary cleaning nozzle. 

There is hitherto considered a weight-determined portion- 

20 ing-out, but the technique will have further possibilities 
such as a pure sorting-out of items in accordance with more 
or less any criterion, which shall not necessarily involve a 
weight criterion, e.g. in accordance with type, colour, 
shape, degree of possible deformation etc. 

25 The technique can also be used for the distribution of 

items out to a group of receiving stations, in which the re- 
ceived items are weighed separately with the view to feeding 
them together in weight -determined portions on the basis of 
the so-called combination-weight principle. 

30 In the laying-out of items on a packing element, such as 

slices of salmon on a cardboard plate, or the laying-out • of 
items in assortment boxes, it will be a possibility that 
there has been laid an item which proves to be able to be re- 
placed by a more suitable item, and here there will be the 
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special possibility both that the items can be placed in spe- 
cial patterns, e..g. by scale layout or at the side of one an- 
other, and that the robot can be directed by the control unit 
to remove the "wrong" item from the under layer in favour* of 
5 the laying-out of an even better item. 

It is mentioned that in the supply area to the robot 
there can appear a relatively large number of items which can 
be gripped selectively, possibly even by more than a single 
robot- It can hereby arise that a deficit of items of one or 

10 more different qualities can be registered, e.g. in' type or 
size, which are awaited for the furthering of a quick por- 
tioning-out. In this connection, it is a possibility that 
work can be effected with a supply area coupled up front, 
possibly even of increased size, where one or more robots 

115 work in a corresponding manner for the selective transfer of 
relevant items to the operative supply area. 

If the operative robot arm grips an item which after 
weight determination is not suitable for placing in any of 
the receiving stations, it can deliver the item either to a 

20 re-circulation station or merely back to the supply area, or 
to a special parking area for items already weight deter- 
mined, which are thus ready for selective collection at the 
first given opportunity during the further sequence. 

Such a "parking area" can also be used operatively by one 

25 or more of the robots being used to receive and to carry out 
the weight determination of the supplied items, and thereaf- 
ter deliver the items in a parking area during registration 
of the respective positions and weights. Hereafter, the only 
task to be carried out by the operation robot will to dis- 

30 tribute the items out to the receiving stations, i.e. it can 
be without weighing means and without vision equipment, and 
it can work at increased speed in that the weighing function 
is omitted. In the parking area, the items can be placed 
closely at the sides of one another, i.e. operations can be 
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effected with a quite large number of candidates for portion- 
ing -out . 

When work is to be carried out with the desirable, rela- 
tively fast operation frequencies, it can be quite difficult 
5 to arrange weighing equipment in connection with a robot arm. 
It has already been mentioned that the weighing can well be 
effected by an intermediate delivery of the items to a static 
weighing device, but this will inevitably result in an in- 
crease in the cycle -time, since at each weighing there will 

10 arise both an in-swinging period and a weighing period, and 

since none of these can be integrated with an operative move- 
ment of items, both of these periods, regardless of whether 
they can be of short duration, will have a delaying effect on 
a quick handling of the items. In light of this, it is a spe- 

15 cial feature of the invention that it can work with "negative 
weighing", namely in that newly arrived items can be fed suc- 
cessively to a static weighing device or buffer scales which 
register the weight of that or those items which are placed 
on the scales, in that the weight determination of an item, 

20 which is then gripped and removed by the robot arm can hereby 
be registered by the associated reduction in the weight on 
the scales. The said swinging-in and weighing sequences can 
hereby be concluded already before the relevant item is 
gripped and removed, and even though a renewed swinging-in 

25 and weighing period must subsequently be accepted for deter- 
mination of the weight of the removed item, this can thus be 
effected during the actual initial movement of the gripped 
item, and consequently integrated anyway with this movement 
without delaying the movement. 

30 In the foregoing it is intimated that the "robot arm" 

moves in. a pivoting movement, regardless of whether the robot 
otherwise or also moves in diverse horizontal directions, and 
here it must merely be emphasised that the invention will not 
be. limited in a corresponding manner, the reason being that 
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the robot arm, with its related gripping element, can be dis- ' 
placed just as well as a fixed arm on a robot structure, 
which as an integrated whole moves in a controlled, co-ordi- 
nate-related manner in a length/breadth-controlled operating 
5 system. . 

In the following, the invention will be described in more 
detail precisely on the basis of such a co-ordinate-related 
system, without this excluding a pivoting system, and moreo- 
ver with reference to the drawing, in which 
10 fig;.- 1 is a schematic perspective view of a sorting— out 

or portioning apparatus according to the invention, 

fig. 2 is a schematic plan view of a modified plant ac- 
cording to the invention, 

fig. 3 is a perspective view of a receiving station 
15 therein, 

fig. 4 is a plan view of a second modified plant, and 
fig. 5 is a schematic perspective view of a third modi- . 
fied plant. 

2 0 In fig. 1 there is shown a supply conveyor 2 which con- 

veys relevant items 4 to a weighing plate 6 belonging to a 
weighing station, which is represented by an underlying 
weighing cell 8, and which is connected to a registration and 
control computer 10. The conveyor belt 2 continues thereafter 

25 to a double row of receiving containers or receiving stations 
12, which are shown arranged in direct extension of the con- 
veyor 2, but which could just as well assume any other direc- 
tion, e.g. at right-angles to the conveyor. 

Over the weighing plate there is arranged a co-ordinate- 

30 controlled guiding system 14 for an item gripping unit 16 

consisting of a base part 18, which by suitable driving means 
is transversely displaceable in the manner of a carriage on a 
lengthways displaceable crossbar 20 in the structure 14, and 
which also has a downwards -extending arm 22 with a lower 
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gripping element 24 which can be moved up and down and be ac-' 
tivated for the gripping/releasing of items 4. 

The gripping element 24 could equally well be placed on a 
• pivot arm in a diametrically-directed guide system, whereby ■ 
5 the row of receiving stations 12 could naturally extend with 
a distinct curve. 

When an item 4 has been delivered to the weighing plate 
6, it can quickly afterwards be gripped by the gripping ele- : 
ment 24 and thereafter carried forward for depositing in any 

10 of the receiving stations 12 , based on the allocation deci- 
sions which in accordance with conventional grader technique 
are made by the control computer 10. 

Some of the feeding problems which arise with the known 
grader technique will hereby already have been overcome , 

15 namely especially with regard to adhering items or items 

which roll easily,, which can be difficult to distribute when 
this shall take place by sideways guiding-out from a feeding 
conveyor- The weighing plate 6 or a preceding section of the 
feeding conveyor 2 can possibly be provided with forwardly- 

20 tapering, upright V-shaped rib structure 22 which will deter- 
mine a well-defined delivery position for the items 4, so 
that the items can be gripped and carried forward by the 
gripping element 24 with good security. Upon delivery of the 
items to the receiving stations 12, there will not arise any 

25 substantial degree of insecurity, in that all that is in- 
volved here is a more-or-less precise releasing of the 
gripped items 4 from the overlying gripping element 24 . 

In connection with the invention, however, it will be an 
advantageous possibility that use can be made of a detector - 

30 system such as a vision camera, which can detect any non- 
central positioning of items 4 on- the conveyor belt 2, and 
thus also determine whether relevant items shall be gripped 
in more-or-less sideways-displaced positions by the gripping 
element. ' 
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A further possibility will be that of using the weighing 
plate 6 as a kind of buffer, which in any case can well re- 
ceive items in quick .succession or even at the same time, in 
that an effective weighing can then be carried out as a 
"negative weighing" by registration of the reduction in 
weight which arises with a gripping and lifting of a given 
item. 

To this can be added the mentioned possibility of replac- 
ing or supplementing the fixed weighing device with a weigh- 
ing arrangement integrated with the robot's gripping system, 
or by a weight-determination carried out on the basis of vis- 
ual registration of the items, or by any other method for de- 
termining the weight of the items. 

Fig. 2 shows a modified system, where a single diametri- 
cally-directed robot arm 2 6 is pivotal around a vertical 
journal 28 placed over the discharge end of the feeding con- 
veyor 2. The arm 2 6 can be displaced longitudinally in a 
foldable or telescopically displaceable manner, so that an 
outer gripping element 30 on the arm can be moved between 
many different positions. After the weighing plate 6 there is 
arranged a distribution area 32 which can be supplied with 
items 4 in different positions from the gripping element 30, 
so that the control computer 10 will contain information con- 
cerning the positioning and weight of the individual items. 
After the area .32 there follows an area 34 which houses a 
number of receiving stations 12, and in association with the 
areas 32 and 34 there are placed a pair of robots 36, 38 
which can be of the same type as the robot 28, 26, i.e. with 
robot arms which can selectively transfer items 4 from the 
distribution area 32 to the receiving area 34, e.g. for the 
building-up of weight-determined portions in the stations 12 
in accordance with the accumulation principle. In that work 
can be effected with a great many item positions in the area 
32, it can also be relevant to use the combination-weight 
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method, i.e. where the computer determines which of the indi- 
vidual items from the area 32 can be brought together in one 
and the same station 12 for fulfilling predetermined condi- 
tions concerning total weight and possibly the number of - 
5 • items. 

In fig. 2 there are shown three robots, but this is natu- 
rally only an example for the increase of the working capac- 
ity in relation to the possible use of only one single robot. 
Precisely with the use of robots, the areas 32 and 34 will 

10 otherwise be able to be laid out with random or specially op- 
timised basic form and positioning. 

Fig. 3 illustrates a special possibility which arises 
. precisely with the use of robots. In a receiving station 12 
there is placed a carton packing 4 0 for the receipt of items 

15 . in six different sections of the carton, which are shown with 
stippled lines. The robot can be controlled with good preci- 
sion for placing the items 4, which have already been allo- 
cated to the carton, down in these different sections without 
the carton itself having to be moved. This will be a result 

20 of already-known robot technology, but it is a special char- 
acteristic of the invention that it will also be possible for 
the control computer to "regret" a given allocation if it is 
subsequently ascertained that an item delivered to a receiv- 
ing station is more suitable for use in another receiving 

25 station, or a better use of a newly-weighed item in the same 
station. The robot can thus be instructed to collect a se- 
lected item from the items already placed in the carton pack- 
ing 40 for transferring the gripped item back from the car- 
ton, with the view either of transferring the item directly. 

30 to another receiving station 12 or to a distribution area 32 
for available, already weight-determined items. 

The same principle can also be used where carton packing 
4 0 does not appear in the receiving stations , but simply a 
depositing plate 42 which is virtually divided into different 
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receiving sections. The robot equipment can deliver items 4 
to any of these sections, but can thus also replace items 
therein, and after an ideal portion weight has been achieved, 
all of the items in the relevant station 12 can then be de- 
5 livered. collectively, e.g. by a scraper element 44 shown with 
stippled lines being made to sweep the plate 42 for the shov- 
ing of all of the items to a delivery chute 46. 

Fig. 4 illustrates the possibility that after weight and 
type determination, e.g. by use of vision equipment, the 

10 items 4 fed on the conveyor 2 can be directed out to differ- 
ent conveyor tracks 4 8 for further sorting-out in accordance 
with suitable criteria, completely without the use of spe- 
cial, direct guiding means between the delivery station 6 and 
the feeding tracks 48, regardless of how these guiding tracks 

15 are used in other respects. 

In this connection, an apparatus according to the inven- 
tion will be suitable for carrying out a pure sorting func- 
tion based on* weight or type determination of the supplied 
items . 

20 In fig. 5 it is shown that a conveyor 2 can deliver items 

to a stop station 50 where the items can simply be crammed 
together. Opposite this station there is a receiving area in 
which two rows of receiving dishes 52 are provided, each row 
being arranged on a frame 54 supported on respective weighing 

25 cells 56. The dishes have bottoms which can be opened, e.g. 

configured as disclosed in WO 98/12664, and under the rows of 
dishes there is arranged a conveyor 58 leading away from the 
station 

Over the overall area there is provided a robot frame 60 
30 with a not-shown n XYZ"-robot . It has been found realistic to 
let the robot dip down in a number of different positions in 
the stop station 50 for the collection of items, whereby the 
gripping percentage will be particularly high ..in' that the 
items are and remain lying closely together. The robot can 
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thus transfer successively gripped items to any of the dishes 
52, and for each item transferred, the associated weight de- 
termination can thus be effected via the weighing cells 56. 
In order to minimise, the cycle time, the apparatus can be 
5* controlled in such a manner- that after each transfer,' e.g. as 
indicated by a stippled line 62, the gripping element will 
thereafter be guided back without sideways movement as marked 
with a stippled line 64. 

This plant will be suitable for weighing-out following 

10 the combinat ion-weight principle,, in that the control unit 
will constantly seek a number of item positions with items 
which together form a usable portion weight, in that at the 
same time the relevant dish can be opened and the portioned 
items deposited on the conveyors 58, or possibly only on a 

15 single conveyor. The robot thus merely has the task of con- 
stantly effecting new transfers of items to the empty and re- 
closed dishes. This will not be effected with any fixed 
transfer pattern, and precisely for this reason the -said di- 
rect return movement along the line 64 will have the result 

2 0 that items are taken up from the whole breadth of the stop 
station 50. 

When use is made of several robots, it must merely be en- 
sured for each row of dishes that items are transferred suc- 
cessively only to a single dish per row, since otherwise a 

25 well-defined weight/position registration can not be ef- 
fected. If it is desired to avoid such'~a limitation, each of 
the dishes must be equipped with weighing means. 

In must be noted that the robot function disclosed shall 
be understood in quite a broad sense, namely fundamentally as 

30 a lifting-over function with a certain possibility of selec- 
tivity at least at the one of the areas which serve as donor 
and recipient respectively. With the embodiment according to 
fig. 5, work could thus be carried out with a fixed delivery 
position, namely if the dishes 52 are arranged in a con- 
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trolled, hcrizontally-ctisplaceable manner for the successive 
transfer of items to the empty dishes or corresponding re- 
ceiving elements. 
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CLAIMS 



» 1. Method for -the separating-out of supplied items for 

the sorting-out or batching of these items i,n accordance with 
5 selected criteria such as type or weight of the items , 

whereby a type- or weight-determination of the arriving items 
. is carried out, and after which there is effected a selective 
batching of the items in type- or weight-determined groups 
while using transport equipment having an associated control 

10 unit which arranges the allocation of the individual items to 
respective receiving stations for items for the different 
groups, and for the related selective control of the trans- 
port equipment, characterised in that a transfer 
arrangement of the robot type is used as at least a part of 

15 the transport equipment, i.e. with a gripping element for the 
lifting-free of items from a supply position and a controlla- 
ble movement system for the transfer of a gripped item di- 
rectly and selectively to a selected depositing position. 

2. Method according to claim 1, by which for the 

20 weight- or weight-group determination of the items, use is 
made of a weighing arrangement which is integrated with the 
gripping element for the weighing of the gripped and lifted- 
free items. 

3. Method according to claim 1, by which a "negative 
25 weighing" of the items is carried out for the weight- 
determination of the items, namely that the items are sup- 
plied to a static weighing device in said supply position and 
that the item weight is registered as a weight reduction, 
which takes, place by the removal of the individual item. 

30 4. Method according to claim 1, by which use is made of 

vision equipment for the type-, weight- and/or position- 
determination of the items. 

5. Method according to claim 1, by which the robot 
equipment is influenced to carry out a periodic, or alterna- 
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tively as required, cleaning procedure in its area of opera- 
tion, namely by the gripping of a supply hose for water or 
other cleaning agent for the spraying of this on relevant in- 
stallations in the area. 

6. Apparatus for the execution of the method- according 
to claim 1, characterised in that its transport 
equipment at least consists partly of a transfer arrangement 
■of . the disclosed robot type. 

7. Apparatus according to claim 6, whereby, in the ro- 
bot's gripping system there is inserted a weighing device for 
the weight-determination of the gripped and lifted-free 
items. 

8. Apparatus according to claim 6, whereby in the sup- 
ply position for the items there is a static weighing device 
for the successive receipt of one or more items for accumu- 
lated weighing-in of the items, so that an operative weight- 
determination of a gripped and lifted-free item can be ef- 
fected by determination of the weight removed hereby. 

9. Apparatus according to claim 6, whereby in connec- 
tion with a supply area for the items there appears a stop 
station for the building-up of items in a closely-packed man- 
ner, and that from here the robot equipment is arranged to 
pick up items by gripping activation in changing positions. 
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Abstract 

In portioning -out plants, it is current practice for the 
successively supplied items to be type- or weight -determined 
and thereafter transferred for selective depositing in 
selected receiving stations. With the invention, use is made 
of robot technique for effecting the relevant transfer of the 
items, which offers a number of advantageous possibilities. 
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CLAIMS 



1. Method for the separating-out of supplied items for 
the sorting-out or batching of these items in accordance with 

5 selected criteria such as type or weight of the items, 

whereby a type- or weight-determination of the arriving items 
is carried out, and after which there is effected a selective 
batching of the items in type- or weight-determined groups 
while using transport equipment having an associated control 

10 unit which arranges the allocation of the individual items to 
respective receiving stations for items for the different 
groups, and for the related selective control of the trans- 
port equipment, characterised in that a transfer 
arrangement of the robot type is used as at least a part of 

15 the transport equipment, i.e. with a gripping element for the 
lifting-free of items from a supply position and a controlla- 
ble movement system for the transfer of a gripped item di- 
rectly and selectively to a selected depositing position. 

2. Method according to claim 1, by which for the 

20 weight- or weight-group determination of the items, use is 
made of a weighing arrangement which is integrated with the 
gripping element for the weighing of the gripped and lifted- 
free items. 

3. Method according to claim 1, by which a "negative 
25 . weighing" of the items is carried out for the weight- 
determination of the items, namely that the items are sup- 
plied to a static weighing device in said supply position and 
that the item weight is registered as a weight reduction, 
which takes place by the removal of the individual item. 

30 4. Method according to claim 1, by which use is made of 

vision equipment for the type-, weight- and/or position- 
determination of the items. 

5. Method according to claim 1, by which the robot 
equipment is influenced to carry out a periodic, or alterna- 
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tively as required, cleaning procedure in its area of opera- 
tion, namely by the gripping of a supply hose for water or 
other cleaning agent for the spraying of this on relevant in- 
stallations in the area. 
5 6. Apparatus for the execution of the method according 

to claim 1, characterised in that its transport 
equipment at least consists partly of a transfer arrangement 
of the disclosed robot type. 

7. Apparatus according to claim 6, whereby in the ro- 
10 bot's gripping system there is inserted a weighing device for 

"the weight-determination of the gripped and lifted-free 
items. 

8. Apparatus according to claim 6, whereby in the sup- 
ply position for the items there is a static weighing device 

15 for the successive receipt of one or more items for accumu- 
lated weighing-in of the items, so that an operative weight- 
determination of a gripped and lifted-free item can be ef- 
fected by determination of the weight removed hereby. 

9. Apparatus according to claim 6, whereby in connec- 
20 tion with a supply area for the items there appears a stop' 

station for the building-up of items in a closely-packed man- 
ner, and that from here the robot equipment is arranged to 
pick up items by gripping activation in changing positions. 
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